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or, the organizational structure of the NPDES permit
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Watershed Based

For example:

50 sites from
statewide master
sample for the
Puget Sound




Watershed Based

expandabe

could add

additional sites
from state-wide
master sample

In a particular
WRIA

builds on
existing local
programs




Example for WRIA 8 Cedar-Sammamish




Example for WRIA 8 Cedar-Sammamish
ARy WD




Example, WRIA 1 Nooksack




Example, WRIA 1 Nooksack




Parameter

Water Quality Index*

Aquatic Benthic Macroinvertebrates

Stream Physical features: channel
type & shape, riparian condition,
sediment, LWD,

Fish diversity, abundance

Frequency ‘ Site Selection

Annual Random, UGA/rural,
2-3 order (wadeable)
streams

Annual Random, UGA/rural,
2-3 order (wadeable)
streams

Annual Random, UGA/rural,
2-3 order (wadeable)
streams

Annual Random, UGA/rural,
2-3 order (wadeable)
streams

| NPDES (V)




WD |00 RN | M| =

A B
A Water Quality
Station:

Recreation Use:
Aquatic Life (Temper
Aquatic Life (Oxygen
Supplemental Spaw
Ecoregion:

Default C
Curve {o

Da
10/10/07 1
11/14/07 1
12/12/07 1

1/9/08 12
2/15/08 1
3/19/08 1
4/16/03 1
5(TI08 9
G/2/08 11
7/9/08 10
8/13/08 1

9/10/08 1
Caonstitue

single index
number for
comparability

Green (Fort Dent Park) - 3106

Green (Renton Junction) - 0311 |

Green (upstream Newaukum confluence) -

Green (upstream Soos confluence) - A319

Green R (at Allentown) - 0309

WRIA 9 Rivers & Streams
Water Quality Index 2007-08

Christensen - VA41A |

Fisher - VA41A

Gorsuch - VAG5A |

Judd - VA42A

Mileta - VA4SA |

Shinglemill - VA124 |

Tahlequah - VA37A

Crisp (mouth) - 0321 - |

Crisp (upstream) - F321

B319

Jenkins - D320

Little Soos - G320

Longfellow (footbridge on Yancy) - C370 | B |

Longfellow (upstream at Brandon St) -

Soos (above hatchery) - A320

J370

Mill (Hill) - A315 _

Newaukum - 0322

Soos (Covington) - C320

Springbrook - 0317!

|
| I
T &
: 1
= ————— ;!
E 1 |
v,ﬁL,‘
1
77"
I 1
|
0 40 80

Increasing Water Quality ==>

< 40 high concern, 40-80 moderate, > 80 low concern

l J
9.09).

KEY

Input

Low Concermn

Moderate Concemn

High Concern

3 93

ES 93
Turbidity | Monthly
I NTU Scores
142 0.4 98
144 0.5 100
154 0.8 98
0
157 0.5 95
07 07 99
0.1 1.2 96
IST 2.8 84
11 21 63
07 1.6 78
163 1 91
)29 0.6 a7

k2| 70
lerall Score: 75




Parameter

Water Quality Index*

Aquatic Benthic Macroinvertebrates

Stream Physical features: channel
type & shape, riparian condition,
sediment, LWD,

Fish diversity, abundance

Frequency

Annual

Annual

Annual

Annual

Site Selection

Random, UGA/rural,
2-3 order (wadeable)
streams

Random, UGA/rural,
2-3 order (wadeable)
streams

Random, UGA/rural,
2-3 order (wadeable)
streams

Random, UGA/rural,
2-3 order (wadeable)
streams

NPDES (V)




Home Analvss Momtorlng Pro]ects

Analyzing Stream Health

This site analyzes benthic macro-
invertebrate community structure to
determine the ecclogical health of
streams. Padicipating agencies use
this site tc manage, analvze and share
data from their cngeing stream
maonitering programs.

Benthic macro-
A invertebrates, alsc
¢ known as stream bugs.
_are animals that can he

seen with the naked eye,

do not have hackbones
and live in the stream
benthos—in cr near the
streambed. They
include msects

Benthic macroinvertebrates are
monitored because they are good
indicators of the biological health of
stream systems and play a crucial role
in the stream ecosystem.

NPDES
annual
2-3 order streams

urban / rural

Home | Aboutls |

Site Ma

Plottmg ontxc Integntv

“fv’v*’y‘f’“f‘r SO

L N BON N J

Excsllent to Veary Foor

Al

Click on biotic health
markers for scare details.

Click here to customize chart.

The BIBI Scoring System

We use the Benthic Index of Biotic
Inteqrity (BIBI} scoring system to

s determine stream health. Since the BIBI

is a standardized scoring system, it can
he usedto compare and rank the health
of different streams.

BIBI has several variants, and we will
support many of them cvertime.

{ Currently, we are using Puget Sound

Lowlands BIBI. This site allow vou to
filter the scores by a variety of
parameters and then

e Plotthe scores on maps
e Show the scores in tables

In the future, we will chart trends. We will
alsc calculate scores using other
scering systems.

This program is an
example of proposed
regionally coordinated
data collection and data
management




Parameter

Water Quality Index*

Aquatic Benthic Macroinvertebrates

Stream Physical features: channel
type & shape, riparian condition,
sediment, LWD,

Fish diversity, abundance

Frequency

Annual

Annual

Annual

Annual

Site Selection

Random, UGA/rural,
2-3 order (wadeable)
streams

Random, UGA/rural,
2-3 order (wadeable)
streams

Random, UGA/rural,
2-3 order (wadeable)
streams

Random, UGA/rural,
2-3 order (wadeable)
streams

NPDES (V)




Major components of a stream or water body riparian area—Riparian areas can be symmelrical or asymmelrical
in shape. The topography and hydrogeology determine the plant and animal communities associated with the
width or meandering riparian area config ks




Parameter

Water Quality Index*

Aquatic Benthic Macroinvertebrates

Stream Physical features: channel
type & shape, riparian condition,
sediment, LWD,

Fish diversity, abundance

Frequency

Annual

Annual

Annual

Annual

Site Selection

Random, UGA/rural,
2-3 order (wadeable)
streams

Random, UGA/rural,
2-3 order (wadeable)
streams

Random, UGA/rural,
2-3 order (wadeable)
streams

Random, UGA/rural,
2-3 order (wadeable)
streams

NPDES (V)




-y
I
~
P
.
a
~
4
2
a}

307 6A7 907 12A76A8 908 1208 3A76A79A7 12A76A8 908 1208  INT 6A7 9AT 12A
Riverine Transitional Lacus

LONGITUDINAL GRADIENT

Fig. 3 — Richness (a), equitability (b) and Shannon-Wiener diversity index (c) in ltaipu [
ongitudinal gradi ] 3 . F

[ o
stretches of [tribut £ ‘ .

standard ¢rror).



Parameter

Sediment Toxics

Metals: antimony, arsenic, cadmium,
chromium, copper, lead, mercury,
silver, zinc, PAH, Pesticides,
Phthalates, Dioxins/furans, PBDE,
Hormone disrupting chemicals

Temperature

Periphyton

Frequency

Annual

Continuous

Continuous

Site Selection

Random, UGA/rural,
2-3 order
(wadeable) streams

Min. 13 Non-
random, GIS analysis
of current
distribution over
next 9-12 month

Non-random,
associated with flow
gauges

Random, UGA/rural,
2-3 order
(wadeable) streams

NPDES (V)
v




At, Ar, Cr, Cu, Pb, Hg,
Ag, Zn, PAH,
pesticides, pthalates,
diox/furans, PBDE,
EDC's

)

— this is expensive

NPDES
annual

2-3 order streams
urban / rural



Sediment Toxics Annual Random, UGA/rural, V
Metals: antimony, arsenic, cadmium, 2-3 order

chromium, copper, lead, mercury, (wadeable) streams
silver, zinc, PAH, Pesticides,

Phthalates, Dioxins/furans, PBDE,

Hormone disrupting chemicals

Continuous Min. 13 Non-
random, GIS analysis
of current
distribution over
next 9-12 month

Temperature Continuous Non-random,
associated with flow
gauges

Periphyton Random, UGA/rural,
2-3 order
(wadeable) streams




science for a changing world

USGS Washington Water Science Center

home projects/studies Na a data

] @

Project Contacts Puget Sound Basin NAWQA

Puget Sound Basin
NAWQA Study

U.S. Geological Survey Stream Temperatures for July and August
934 Broadway,
Suite 300 Project Home | Publications and Products | Related Links | News Releases | Data | |

iacota s 8 30100 Project Summaries | Partnerships |

(gs-w_naw
Mﬂ@l{ ture data were compiled as part of the Puget Sound National Water-Qu
(253) 552-: ires can negatively affect aquatic organisms by altering food digestion

<ic compounds; and hence, the interest in monitoring and tracking tren:
August, typically the warmest months in the Puget Sound Basin. Incluc
rs 1988-1998 collected by the U.S. Geological Survey, other agencies,
blish the data. Summary statistics and daily minimum, maximum and me

ol
 basin to display a map of stations and access data or select a riv

ata available,

Puget Sound Basin

Stillaguémish
LK \_River Basin_

DAILY HEAN STEEAHFLOH .

1961 1962 1963 1964 1965 1966 1967 1968 1969 1978

DATES: 18/61/1968 to 89/38/1970 /

. Snohomish |
! Riyer Basin -/
74

o

onunwiesh
River
Basin


http://www.google.com/imgres?imgurl=http://www.envcoglobal.com/files/MO-ON-UTBI-001-L.jpg&imgrefurl=http://www.envcoglobal.com/catalog/product/single-parameter-instruments/tidbit-temperature-data-logger-v2.html&usg=__Js0bb7CfECObjo-5FGz3bc4PE2E=&h=400&w=400&sz=57&hl=en&start=1&itbs=1&tbnid=ZUgH9pUhMenHdM:&tbnh=124&tbnw=124&prev=/images?q=tidbit+temperature+probes&hl=en&safe=active&gbv=2&tbs=isch:1

Sediment Toxics Annual Random, UGA/rural, V
Metals: antimony, arsenic, cadmium, 2-3 order

chromium, copper, lead, mercury, (wadeable) streams
silver, zinc, PAH, Pesticides,

Phthalates, Dioxins/furans, PBDE,

Hormone disrupting chemicals

Flow Continuous Min. 13 Non-
random, GIS analysis
of current
distribution over
next 9-12 month

Temperature Continuous Non-random,
associated with flow
gauges

Periphyton Random, UGA/rural,
2-3 order
(wadeable) streams




= _ e ‘ | USGS Home
o o s < ' T ’/‘Contact USGS

science for a changing world | Search USGS

National Water-Quality Assessment (NAWQA) Program

U.S. Geological Survey
Open-File Report 02-150

Revised Protocols for Sampling Algal, Invertebrate, and Fish
Communities as Part of the National Water-Quality Assessment
Program

By Stephen R. Moulton II, Jonathan G. Kennen, Robert M. Goldstein, and Julie A. Hambrook

Abstract

Algal, invertebrate, and fish communities are characterized as part of ecological studies in the U.S. Geological Survey's National Water-Quality Assessment Program.
Information from these ecological studies, together with chemical and physical data, provide an integrated assessment of water quality at local, regional, and national
scales. Analysis and interpretation of water-quality data at these various geographic scales require accurate and consistent application of sampling protocols and sample-
processing procedures. This report revises and unifies into a single document the algal, invertebrate, and fish community sampling protocols used in the National Water-
Quality Assessment Program.




Marine Nearshore Parameters

Marine Key Principals

builds on existing programs and
previous work

focuses on larger scale status
and trends

nearshore monitoring is still in
development phase



/) ﬁeﬁ?ﬁ Shellfish Safety Information

You are here: DOH Home » EH Home >» OSWP » Biotoxin Search |[Employees

Only the HEALTH STATUS of beaches are shown on these maps.
For SEASONS & LIMITS visit Washington State Department of Fish and \Wildlife.

Step 1
Click a county on the map

Step 2 s e é ‘E:.sirx__Jljfr. ‘
Click a water body on the map . e i e

Step 3

Click a beach on the map until specific information
is displayed including the link to WDFW
regulations.

OR

|Selecta County:l
OR

|Select aBeach

Not all beaches are mapped,

call your local health department/district
http /fwww doh wa gov/lhjmap/lhjmap htm
or (360)236-3330

2000 LandSst7 Sstellite Image from WSDOT. P aci ficf 1 o : L»':I{uf )

W ah kiakum Cowlitz

possible geographic scale " Wstem Washington
coordinated with Washington S Emergsno, Clesures Dus to

Ilsrine Bictoxins - Text Varsion

Department of Health Shellfish b i st
harvest data Descriotions

Fsct Shest




Parameter

Resident Fish
lesions?

Forage fish
spawning
abundance &
distribution?

Fecal coliform

Sediment toxicity

Mussel Watch
Bioaccumulation
toxicity

Frequency

Quarterly

Annually

Eventually annual.
May need iterative
approach at first —
scoping/feasibility,
develop a “guild” of
species.

Site Selection

Randomly selected at
Puget Sound scale

Randomly selected at
depositional areas in
Puget Sound

Near Stormwater
Outfalls — site
selection design to
be determined

NPDES (V)

no




(& WASHINGTON DEPARTMENT OF FISH AND WILDLIFE
&) PSAMP Luminyiipie

Healthy Liver Diseased Liver

Figure 4. Concentrations of PAHs in Puget Sound Sediments

[ Return to Toxicopathic Liver Disease in English Sole ]

Seattle Waterfront
Commence. Bay
Sinclair Inlet

Port Gardner

Strait Georgia

Non-Urban

Hood Canal

0 2000 4000 6000 8000

Concentration Total PAHs
(ug/kg dry wt.)



NPES (V)

Resident Fish
lesions?

Forage fish
spawning
abundance &
distribution?

Fecal coliform Quarterly Randomly selected at
Puget Sound scale

Sediment toxicity  Annually Randomly selected at
depositional areas in
Puget Sound

Mussel Watch Eventually annual. Near Stormwater
Bioaccumulation =~ May need iterative Outfalls — site
toxicity approach at first — selection design to
scoping/feasibility, be determined
develop a “guild” of
species.




Locations of Forage Fish and Their Spawning Areas

Nearshore forage fish locations

[ surf Smelt

[ Sand Lance

B Herring

I Surf Smelt and Herring
I sand Lance and Herring
B 200-ft. bathymetric contour

Forage fish spawning locations

I Surf Smelt
IS sand Lance
I Surf Smelt and Sand Lance

Forage fish populations
B Increase/decrease

Map Location

The information provided here is strictly for
illus trating local knowledge collected from
various members of the Olympic Peninsula
commmunity for the Clallam County Marine
Resources Conumittee.

0 S 10

 —
Scale in Miles

Datam: NAD 8391
Map prepared by: RandallE. McCoy




NPES (V)

Resident Fish
lesions?

Forage fish
spawning
abundance &
distribution?

Fecal coliform Quarterly Randomly selected at
Puget Sound scale

Sediment toxicity  Annually Randomly selected at
depositional areas in
Puget Sound

Mussel Watch Eventually annual. Near Stormwater
Bioaccumulation =~ May need iterative Outfalls — site
toxicity approach at first — selection design to
scoping/feasibility, be determined
develop a “guild” of
species.




Urban Development
Liberty Bay, WA

Legend
Year Built
[ 1867-1935
[ 19351972
B 1972-2005
1 Military
1 City Land
Il Sewered Parcels
[_] Tribal Land

(TS0 wostewater- -
tresnant plam

-
“/‘49

DEFTH, IN METERS
1 METER » 3.281 IFSET)

I | ONGITUDE
B DEGREES WEST)
LATITUDE
(DEGREES NORTH)




NPES (V)

Resident Fish
lesions?

Forage fish
spawning
abundance &
distribution?

Fecal coliform Quarterly Randomly selected at
Puget Sound scale

Sediment toxicity  Annually Randomly selected at
depositional areas in
Puget Sound

Mussel Watch Eventually annual. Near Stormwater
Bioaccumulation =~ May need iterative Outfalls — site
toxicity approach at first — selection design to
scoping/feasibility, be determined
develop a “guild” of
species.




NPDES o =
randomly selected &
'in.‘depositiondl‘éreasr.\./.

_annual™® S =

Home WATER AIR WASTE CLEANUP TOXIC HAZARDS GREEN About Us | Jobs

Programs  Services Publications Databases Laws & Rules  Public Calendar Public Records
- -
i s Toxics Cleanup Progra
.
" ' ¥ !

TOXICS CLEANUP
Site Information
Aquatic Lands Cleanup

EIM/MyEIM

Data Submittal

Sediment Phthalates
Work Group 7
= =

oy . ‘ﬁ""‘ % “‘V;;'
Contacts eflectialcleanlent




NPES (V)

Resident Fish
lesions?

Forage fish
spawning
abundance &
distribution?

Fecal coliform Quarterly Randomly selected at
Puget Sound scale

Sediment toxicity  Annually Randomly selected at
depositional areas in
Puget Sound

Mussel Watch Eventually annual. Near Stormwater
Bioaccumulation =~ May need iterative Outfalls — site
toxicity approach at first — selection design to
scoping/feasibility, be determined
develop a “guild” of
species.




With the NOAA 200th Celebration coming to a close at the end of 2007, maintenance of this Web site
ceased. Updates to the site-are no longer being made.

% Nl
; el e
Zoo(\‘_r\RSv ACiIrE NS SLMYICY erd STEWARDSHIY \/ J
e : Voo Top Tom Calboc trons
rof
View Top Tem
Mussel Watch: Sampling for Coastal bty Sabiben

Contaminantion

: “Not Spots™

Top Ten
Foundation Data
Sets

NPDES

Near stormwater outfalls
locations to be determined
‘eventually’ annually
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http://images.google.com/imgres?imgurl=http://oceanservice.noaa.gov/education/kits/pollution/media/pol014a_240.jpg&imgrefurl=http://www.nos.noaa.gov/education/kits/pollution/014research.html&usg=__gkb3QVtC98ip4_MrYqEAzO3ZjCs=&h=226&w=240&sz=17&hl=en&start=38&um=1&itbs=1&tbnid=WBNAZqcA_oVA8M:&tbnh=104&tbnw=110&prev=/images?q=mussel+watch&start=36&um=1&hl=en&safe=active&sa=N&ndsp=18&tbs=isch:1

MOU/ILA
Final site

Analyses

2 years sampling Report
Recommendations

selection/Access
Equipment/Training
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